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Fig. |—Letters of 
metal paint ap- 
plied to a bake- 
lite or hard rub- 
ber panel, in back 
of which is placed’ 
agrounded metal 
plate, will glow 
when touched by 
the electrode. 


Science and Invention 


139 





Above the oval. 
Fig. 2—A _hair- 
thin wire, when 
connected to the 
machine will ex- 
hibit this remark- 
able halo. Left. 
Fig. 3—An elec- 
tric duel may 
prove more ex- 
citing than the 
real thing. 


Fun With a Violet Ray Machine 


The Old Fashioned High Frequency M 


an Endless Source of Merriment 


ANY people have a violet ray 

machine lying around. They do 

not realize that they can per- 
form a number of striking and very 
interesting experiments with it. Several 
attractive demonstrations which can 
very well be used for impromptu parlor 
and lodge entertainments are here de- 
scribed. 

The average violet ray machine op- 
erates on what is known as the Oudin 
high frequency arrangement. The hook- 
up includes an interrupter comprising a 
magnet coil surrounding an iron wire 
core which periodically attracts a vibra- 
tor spring. The 110-volt alternating or di- 
rect current thus interrupted through a 
pair of silver or tungsten contacts on the 
interrupter spring and screw respectively 
also passes through the primary coil of 
the Oudin high frequency transformer. 
A high frequency current is set up in 
the Oudin primary, due to the action of 
the high voltage condenser. This high 
frequency current in the Oudin primary 
induces a current of much higher volt- 
age and similar frequency in the sec- 
ondary coil of the Oudin transformer. 


Fig.4—Two metal 
rings produce this 
: display. 






By Thomas Malloy 


The high voltage, high frequency cur- 
rent in the secondary winding manifests 
itself in a spark discharge. 

The average small size violet ray ma- 
chine yields a spark about one inch 
long when a piece of wire is inserted in 
the socket in which the glass vacuum 
electrode is ordinarily placed. 

The production of letters of fire as 
illustrated in Fig. 1 is a very beautiful 





Fig. 5—The circuit is from the high voltage ter- 

minal to a nail in the subject's mouth. The high 

frequency current travels through his body 

and jumps to the lamp filament. Thence to 

the filament of the second lamp, to the hand 

of the individual holding it and to the ground 
through the wire. 


achine Stored Away in Your Attic Will Provide 
Through These Spectacular Demonstrations 


demonstration. This display is of un- 
usual interest as it was one of the early 
experiments conducted by Nikola Tesla 
nearly 40 years ago. ‘The characters 
and even complete sentences may be 
formed of wire, metal foil or gold or 
aluminum paint on the surface of a 
piece of bakelite or hard rubber about. 
3/16 of an inch thick. A metal plate 
somewhat smaller than the panel is 
placed behind it and connected to a 
ground such as a water or steam pipe. 
A ground connection should be used be- 
cause a more powerful spark discharge 
is obtained. 

Hair-thin insulated wires when con- 
nected directly to the high voltage ter- 
minal will exhibit a most colorful glow. 
If you wish, you can shape the wire 
to interesting forms. Fig. 2 will give 
you an idea of the effects which can be 
achieved. 

If you are a fairly good showman, 
a great deal of fun can be evolved 
before an (Continucd on page 164) 







Fig. 6—A_beauti- 
ful glow will result 
if a vacuum elec- 
trode is held in a 
glass of water which 
rests on a grounded metal 
: plate. 


lay 


, 
_Aé 


Ne 


164 


Science and Invention 


June, 1931 


Fun with a Violet Ray Machine 


audience by inviting one of the crowd 
to fight a duel with you as shown in 
Fig. 3. If you wish, the high frequency 
current can be taken through your body. 
The spark will jump from the metal rod 
held in your hand to your opponent's 
foil. With a more powerful apparatus 
than the small hand type, the effect is 
more startling both to the audience and 
the would-be duelist. 

You will be surprised, no doubt, by 
the results obtained even with the one- 
inch spark apparatus. The average 
person is surely not accustomed to 
having sparks play about his body and 
the writer has seen many otherwise 
phlegmatic men become frightened 
when introduced to electrical spark 
phenomena that threaten to get on such 
close relations as jumping to their skin 
or even to a sword held in their hands. 


VIBRATOR 





Fig. 8—An easily made hand rotator, to be 
used as explained in the text, 


A very pretty experiment is that il- 
lustrated in Fig. 4 which calls for the 
use of two wire circles. The smaller 
ring is placed either within the larger 
one or to one side of it. One ring is 
connected to the vibrator and the other 
is grounded. When so arranged a cone 
of sparks is produced between the two. 
Those having the use of one of the 
larger violet ray machines will obtain 
a more spectacular effect as the rings 
can be separated farther. 

Using either incandescent lamps, 
even those with broken filaments will 
do, or the glass vacuum electrodes sup- 
plied with violet ray apparatus, many 
beautiful and entertaining exhibitions 
may be successfully completed. With 
the smallest violet ray machines, one 
of the first experiments you can make 
is that illustrated in Figure 5. As can 
be seen, the showman holds the elec- 


‘trode of the high frequency machine 


close to a nail which protrudes from his 
mouth. In one hand he holds a lamp by 
the round end. A second person grasps 
another lamp similarly so that the metal 
bases of the two bulbs make contact. 
This individual also holds a wire which 
is connected to the ground. The high 
voltage discharge passing through the 
two bodies will cause the lamps, through 
which it also flows, to glow with a most 
weird, bluish-white light. . 

Three ways in which to light an ordi- 
nary incandescant lamp are shown in 
Figure 7. The topmost lamp is illumi- 
nated by allowing the spark to jump 
from the charged wire electrode to the 


(Continued from page 139) 


metal base of the bulb. The lamp in the 
center is held in the hand and the spark 
jumps to the metal base. ‘A stronger 
illumination is obtained from the bot- 
tom bulb by holding the metal base 
firmly against the electrode. 

For a novel and brilliant experiment 
you can hold either a lamp or vacuum 
electrode in your hand and approach it 
to the surface of a glass of water (see 
Figure 6). The liquid may be colored 
by dyes or other means. A pretty effect 
is obtained when the glowing lamp or 
tube is immersed in the water. The 
ground connection may be made to the 
water itself, but placing the glass on a 
grounded metal plate works very well 
indeed. 

Some unusual effects can be worked 
out by arranging one or more lamps or 
vacuum electrodes on a revolving disc. 
A fan motor which is probably gather- 
ing dust in your attic just now may be 
put to very useful service for this ex- 
periment. You will be agreeably sur- 
prised at the many varied patterns that 
will be produced by changing the fre- 
quency of the current in the Oudin coil. 
This is done by adjusting the vibrator 
screw. You can also vary the speed of 
the motor. For best results variable re- 
sistance should be connected in series 
with the motor. A hand rotator which 
you can very easily make yourself can 
be used as illustrated in Fig, 8. 

Most startling and impressive is the 
situation that you can produce by show- 
ing your friends that you have electric 
hands. Suppose that when persons at- 
tempted to shake hands with you, a 





Fig. 9—How to connect several lamps for 
high frequency experiments. 


spark jumped unexpectedly to their 
fingertips giving them a mild shock! 
You can stage this as a little surprise 
for some of your good friends. The 
high frequency apparatus can be placed 
in a closet or in another room if neces- 
sary so that no noise will be heard to 
arouse suspicion. Then by connecting 
the coil to a piece of wire netting or fly 
screen placed under the rug upon which 
you are to stand, you are about ready 
for this performance. 

A phoney “electric chair” always pro- 
vides a lot of excitement and plenty of 
fun. The apparatus can be used for 
platform lectures and also, “shush”! 
What a royal “goat” this will make for 
fraternity initiations. Having actually 
been stung by one of these “electric 
chairs,’ the writer has sworn off join- 
ing any more benevolent organizations, 
unless he can personally inspect the 


initiation room. Even then he may be 
sadly fooled for the chief of the degree 
team may bring the violet ray appa- 
ratus along in his pocket. 

Surprising as it may seem the small- 
est violet ray machine will. produce a 
world of fun for parties, bazaars and 
other entertainments if a wire from the 
apparatus is joined to a piece of wire 
screen placed under a thin cloth cover 
in the seat of a chair. You will get 
many a good laugh watching the expres- 
sions, indignant and otherwise, on the 
faces of those who accept the challenge 
to sit in the chair. Not many will re- 
main seated long, for the first spark 
usually is the stimulus for a wild yell 
and a meek admission that the device 
is .too much for the daredevil. The 
larger high frequency coils, yielding a 
two to four inch spark will of course 
give much more spectacular and inter- 
esting results. A word of caution at 
this point—do not place your hand or 
any other part of your body in contact 
with grounded metal such as a radiator 
or sink and then extend your hand to- 
wards the charged wire of the high fre- 
quency apparatus. This usually gives 
an unpleasant shock. 

Illuminated letters—quite large in size 
—which will serve nicely to introduce 
your act, may be made by connecting a 
number of vacuum electrodes or in- 
candescant lamps, preferably those of 
the straight tubular type in series” as 
diagrammed in Figure 9. Where it is 
necessary to make a connection to the 
free end of the lamp, a piece of tin or 
copper foil may be wrapped around the 
glass and bare wire fastened around it. 


Fig. 7—Three 
ways of causing 
bulbs to glow 
through the use 
of high fre- 
quency currents. 
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